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What is claimed is: 

1. A method of creating closely spaced contact holes, comprising the steps of: 

(1) providing a substrate, said substrate having been provided with a first layer of 
material for creation of a pattern of contact holes; 

(2) exposing the surface of said first layer of material with a first mask, said first mask 
comprising a first and a second pattern of contact holes; 

(3) creating openings in said first layer of material in accordance with said first and 
second pattern of contact holes; 

(4) forming an insulation layer over the first layer of material, wherein 

(i) a difference in polarity is used to form the protection of the first layer; 

(ii) a water solution which includes a water soluble resin, a thermal acid 
generator and a cross-linker is coated over the first layer of material; 

(iii) a thermal process is applied, wherein the water soluble resin undergoes a 
cross-linking reaction under catalysis by acid to form the insulation layer, followed by; 

(iv) a water-rinse step to remove unreacted components; 

(5) depositing a second layer of material over the surface of said protected first layer of 
material, including said openings created in said first layer of material in accordance with said 
first and second pattern of holes; 

(6) exposing the surface of said second layer of material with a mask selected from the 
group consisting of: 

(i) a second mask comprising a third pattern of holes, said third pattern of holes 
being aligned with said second pattern of holes, said third pattern of holes being a transparent 
pattern of holes with a surrounding opaque background surface; 
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(ii) a third mask comprising a third pattern of holes, said third pattern of holes 
being aligned with said second pattern of holes, said third pattern of holes being an opaque 
pattern of holes with a surrounding transparent background surface; 

(iii) a fourth mask comprising a fourth pattern of holes, said fourth pattern of 
holes being aligned with said first pattern of holes, said fourth pattern of holes being a 
transparent pattern of holes with a surrounding opaque background surface; 

(iv) a fifth mask comprising a fourth pattern of holes, said fourth pattern of holes 
being aligned with said first pattern of holes, said fourth pattern of holes being an opaque pattern 
of holes with a surrounding transparent background surface; and 

(7) creating openings in said second layer of material in accordance with said third or 
fourth pattern of holes, holes of said third or fourth pattern of holes having a diameter being 
larger than a diameter of holes of said first and second pattern of holes by a measurable amount. 

2. The method of claim 1, said first pattern of holes comprising contact holes. 

3. The method of claim 1, said second pattern of holes comprising dummy holes. 

4. The method of claim 1, wherein said creating openings in said second layer of material in 
accordance with said third or fourth pattern of holes comprises the steps of: 

selecting a negative photoresist for said second layer of material; 

providing said second mask; 

aligning said third pattern of holes provided in said second mask with said second pattern 
of holes created in said first layer of material; 

exposing the surface of said second layer of material in accordance with said third pattern 
of holes provided in said second mask; and 
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developing said second layer of material in accordance with said third pattern of holes 
provided in said second mask. 

5. The method of claim 1, wherein said creating openings in said second layer of material in 
accordance with said third or fourth pattern of holes comprises the steps of: / 

selecting a positive photoresist for said second layer of material; 

providing said third mask; 

aligning said third pattern of holes provided in said third mask with said second pattern of 
holes created in said first layer of material; 

exposing the surface of said second layer of material in accordance with said third pattern 
of holes provided in said second mask; and 

developing said second layer of material in accordance with said third pattern of holes 
provided in said second mask. 

6. The method of claim 1, wherein said creating openings in said second layer of material in 
accordance with said third or fourth pattern of holes comprises the steps of: 

selecting a positive photoresist for said second layer of material; 

providing said fourth mask; 

aligning said fourth pattern of holes provided in said fourth mask with said second pattern 
of holes created in said first layer of material; 

exposing the surface of said second layer of material in accordance with said fourth 
pattern of holes provided in said fourth mask; and 

developing said second layer of material in accordance with said fourth pattern of holes 
provided in said fourth mask. 
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7. The method of claim 1, wherein said creating openings in said second layer of material in 
accordance with said third or fourth pattern of holes comprises the steps of: 

selecting a negative photoresist for said second layer of material; 

providing said fifth mask; 

aligning said fourth pattern of holes provided in said fifth mask with said second pattern 
of holes created in said first layer of material; 

exposing the surface of said second layer of material in accordance with said fourth 
pattern of holes provided in said fifth mask; and 

developing said second layer of material in accordance with said fourth pattern of holes 
provided in said fifth mask. 

8. The method of claim 1 wherein said first layer of material comprises photoresist. 

9. The method of claim 1, said second layer of material comprising photoresist. 

10. The method of claim 1, said holes of said second pattern being created by adding one 
additional hole to each side of holes of said first pattern. 

11. The method of claim 10, said one additional hole being separated from said each side of 
holes of said first pattern by an equal distance. 

12. The method of claim 11, said equal distance being within a range of between one time and 
two times the size of a largest cross section of said first hole. 

13. The method of claim 10, said one additional hole having a cross section of a size about equal 
to a cross section of holes of said first pattern. 
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14. The method of claim 1 wherein overlapping holes of said second pattern of holes are 
combined into larger holes. 

15. The method of claim 10 5 said one additional hole added to each side of holes of said first 
pattern being eliminated where said one additional hole overlaps holes of said first pattern of 
holes. 



PH1\1100076.1 



20 



